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INTRO.DU OT ION 
. ;_,) 
During the past few years, research has shown that the growth 
response in cattle is greatly affected by the balance of energy, 
protein., vi tarnins., minerals and possibly other unknown factors in 
the ration. Cattle possess the ability to synthesize many of the 
nutrients required for life by means of the rumen bacteria. The 
billions of bacteria which inhabit the rumen., if properly nourished., 
are capable of breaking down otherwise indigestible feedstuffs into 
a usuable form. Therefore, in order to properly feed ruminants., 
a supplement must contain adequate nutrients to nourish the micro-
organisms as well as meet the nutritional requirements of the host 
animalo 
In many sections of the country, alfalfa hay and dehydrated 
alfalfa meal have been used with success in wintering cattle and 
also in dry-lot feeding. In recent years., several feeding trials 
with beef cattle have been conducted to study the value of dehydrated 
alfalfa meal and altalfa hay in replacing part or all of the commonly 
used protein supplements. In certain of these tests., an advantage 
in daiiy gain and feed efficiency has been obtained which was greater 
than could be explained on the basis of the protein or carotene 
supplied by the alfalfa products. This suggests that there may be 
certain unidentified factors in alfalfa that contribute to the well-
being of the ~uminant., rumen microorganisms, or possibly both. 
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Alfalfa hay can be g~own in abundant quantities in most sections 
of Oklahoma as well as th~ entire Southwest. Being an economical 
home-growµ feed, relatively high in protein, its use in rations for 
fattening 1:>eef cattle may provide a profitable market for the crop --
as well as reduce the amount of supplemental feed which must other-
wise be1 pur~hased. Most feeders prefer to feed dehydrated alfalfa 
meal because of its richness in carotene and ease in mixing with the 
ratioa. However, alfalfa hay ~s a more economical feed and,with 
the exception of the dehydrated product being higher in carotene, 
there appears to be very little difference in cbmpo sition between 
the two feeds. If cattle feeders can .obtain an increase in gain 
and feed efficiency by replacing the commonly used protein suppie~ 
ments with alfalfa, as recent research has indicated, it may mean 
' the difference in profit or loss from the cattle feeding operationo 
Also, if the alfalfa products can be profitably fed in rations with 
grain sorghums, more cattle can be fattened in the Southwest rather 
than shipped to cornbelt areas. 
REVIEW OF LITERATURE 
Numerous experiments have been conducted to study the value 
of alfalfa hay as compared to commonly used protein supplements. 
Morrison (1951) states that good-quality alfalfa hay, when fed to 
fattening cattle in liberal amounts along with corn or other grain» 
will supply sufficient protein, calcium and vitamin A and D to pro= 
duce good gains. Whether or not it will pay to add any additional 
protein supplement to rations containing liberal amounts of alfalfa 
hay will depend on amount of hay being fedl) relative price of the 
supplement and hay, and age of the cattle fed. In a single fatten= 
ing trial with steer calves» Long~ al. 3 (1952) at the Oklahoma sta= 
tion» reported that alfalfa hay would not satisfactorily replace 
cottonseed meal as the sole source of supplemental protein. 
Alfalfa Hay for Beef' Cattle 
Somewhat conflicting results have been reported from the 
early work where alfalfa hay was fed in fattening rations as the 
sole roughage, and in some cases the only feedstuffo 'The early work 
of Foster and Simpson (1916) 3 at the New Mexico stationll showed that 
alfalfa hay when fed alone for a period of ninety days produced 
more profit from two-year- old steers than when a limited amount of 
grain was fedo Results f rom the work of Thalman (1944).ll Potter and 
Whi thycomb (1922) » and Williams (1920) ll indicate that feeding silage 
and/or limited amounts of grain in addition to alfalfa hay would 
3 
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increase daily gains and feed efficiency over feeding alfalfa 
hay alone. 'Williams (1920) also showed that daily gains could be 
increased somewhat by adding alfalfa hay to a ration composed of 
miio, silage and cottonseed meal. According to Snapp (1952), alfal-
fa hay is occasionally criticized because of its somewhat laxative 
effect when fed in large quantities. Also its use is somewhat lim-
ited by frequent occurrence of bloat. Both of these effects are 
more pronounced in calves than in older cattle. 
In more recent studies, Vinke and Pearson (1931), and Knox and 
Neal (1943) found that more profit can be obtained from full-feeding 
as compared to a limited feeding of grain when alfalfa hay is fe'd 
free-choice. The steers fed the larger amounts of alfalfa hay made 
more economical gains, however they lacked finish at the close of 
the feeding trial. 
In studying various ratios of concentrate-to-roughage for 
fattening steers, the Idaho workers (1950, 1952) reported that 
higher levels of alfalfa hay (1:3 ratio) produced more economical. 
gains with a slower rate of gain. They concluded that the most 
economical return appears to be between the 1:2 and 2:1 ratios. 
From the results of several early trials, Arnett et al. (1926, 
1927) concluded that alfalfa hay had approximately one-fourth the 
value of cottonseed meal for wintering beef cows, when fed in com-
bination with corn silage and straw. From studies covering a nine-
year period, Nelson et al .(1954) concluded that approximately eight 
lbs. of alfalfa hay satisfactorily replaced two and one-half lbs. 
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of cottonseed .cake as the protein supplement for .wintering commercial. 
cows on native grass pasture. 
The above work has shown that good-quality alfalfa· hay, because 
of its richness in protein, calcium, and vitamins A and D, has from 
one-third to one-fourth the feeding value of cottonseed meal for 
wintering beef cows. In the case of fattening cattle, much better 
results are usually obtained when the ration includes at least some 
alfalfa hay. However, for the most economical returns in fattening 
cattle, alfalfa hay should not be fed in excessively large q~antities. 
Dehydrated Alfalfa Meal for Beef Cattle 
Baker~ al.(1947, 1953) at Nebraska, conducted a series of 
fattening trials with steer calves designed to study the value of 
dehydrated alfalfa meal as a substitute for soybean oil meal. Th-e 
results showed an increase in gain and feed efficiency when soybean 
oil -meal was replaced by dehydrated alfalfa meal. . 'The supplements 
were added on a protein equal basis to a basal ration consisting ·. 
> ' 
of an_ average of 11.50 lbs. of corn silage and 17.50 lbs. _ of ground 
ear corn per steer daily. The protein supplements fed were either 
.. 1, ' I . ' '-
all soybean oil meal, all alfaJ.f, . m~alg or alfalfa meal fed in 
f1 .•q. l .t • • I .. 
amounts to replace one-half or .three-fourths of the soybean oil " 
! ! { ( .. •. 
meal. Ge~eral+y., as the proportion ot alfalfa meal increa~d·., ' the 
average daily gain increased, less feed was required per hnit gain · 
and under prevailing prices a m~re economical gain was pr~duced. 
The response obtained was greater than could be explained by pro-
tein or vitamin A content alone. In similar studies Dowe and Artha\ld 
6 
(1949) found very little difference in rate of gain when dehy-
drated alfalfa meal was substituted for linseed meal. However, 
there was an increase in feed efficiency when the alfalfa meal was 
' 
fed. The supplements were added on a protein-equivalent basis, to 
a basal ration consisting of a full-feed of ground shelled corn and 
prairie hay. 
Klosterman~ al. (1953), from a summary of three trials, re-
ported a significant increase in daily gains could be obtained when 
dehydrated alfalfa meal was used to replace part or all of the soy-
bean oil meal in a 245-day fattening trial with steer calves. The 
soybean oil meal was replaced by dehydrated alfalfa at levels of 
one-third, one-half, two-thirds and as all of the protein supple-
ment. The supplements were fed on a protein-equivalent basis in 
a basal ration consisting of ground ear corn and timothy hay. They 
also found that th!' additi-on of alfalfa ash, equivalent to 1. 75 lbs. 
of alfal.ta meal, or cobal. t would improve the utilization of the same 
fattening ration. 
From a series of growth trials with calves and yearling steers, 
Beeson et al..(1952) reported an increase in daily gains when de-
hydrated alfalfa meal was added to the HSupplement Att formula, and 
a significant difference in daily gains when two lbs. of al.f alfa 
meal was used to replace two lbs. of corn cobs. In these tri~s, 
a high-roughage ration consisting of corn cobs, oat straw, corn 
silage or grass silage was fed for a period of 150 to 200 days. 
In somewhat similar feeding trials at the Oklahoma station, Nelson 
et al.(1954, 1955) reported an increase in daily gain when 0.5 lb. 
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of alfalfa meal was used to replace part of the cottonseed meal 
as a protein supplement, fed in combination with small amounts of 
grain, for wintering weanling calves on weathered range grass h~. 
Richardson and associates {1953) reported an increase in daily 
gains and feed efficiency when 1.0 lb. of dehydrated alfalfa meal 
was fed as part of the protein supplement :i'.n a basal ration com-
posed of wheat straw, a small amount of milo and enough soybean 
oil meal to supply adequate protein. A smaller increase was re-
ported when 50,000 uni ts of vitamin A were added to the same basal 
ration. 
Steph~ms et al. {1948) found that two-year-old steers wintered 
on native grass would make better winter gains when 1.0 lb. of de-
hydrated alfalfa meal was fed as part of the protein supplement. 
In most of the feeding trials, the addition of dehydrated alfal-
fa meal to rations for fattening or wintering beef cattle has re-
sulted in increased weight gains, improved feed efficiency and pro-
fit per steer. Whi le the protein and carotene content of alfalfa 
- -
meal are considered the most important factors, it seems from cer-
tain tests that the beneficial results obtained cannot be explained 
on the basis of these two components alone and that other factors, 
such as certain minerals contained in alf alfaj) may be equally as 
important -- depending on the roughage used in the basal ration. 
• 
The Effect of Alfalfa Ash and Other Fractions 
of Alfalfa on the Digestibility of Various Roughages 
· 'lhe work of Burroughs et al. (1950)., at the Ohio station., 
showed that the addition of alfalfa ash., as well as other alfalfa 
extracts, improved ·ihe digestibility of cell_µicise in the artifi= 
cial rumeno Working with cattle, Burroughs and associates (19489 · 
1950) showed that the digestibility of corn cobs could be improved 
by the addition of alfalfa ash, or a water extract from alfalfa 
meal. Swift,!!· !!,.(1951) reported similar results from the addition 
of alfalfa meal to a basal ration containing corn cobs for sheep. 
Chappel et alo (1950) showed an increase in digestibility of a corn 
cob basal ration for lambs by adding a synthetic alfalfa ash com-
posed of inorganic salts in amounts similar to their composition in 
natural alfalfa ash. 
Using a series of three-day collection periods, 'T:i.llm.an et al. 
(1954), working with sheep, failed to get an increase in digesti~. 
bility of prairie hay when alfalfa ash w,as added to· the rationo 
However, in similar work using cottonseed hulls as the roughage 9 
Tillman and associates (1954) reported an increase in digestibil-
ity when alfalfa ash was added to the basal ratioho 
Thus:, it would appear from·"the research to date that alfalfa. 
hay and dehydrated alfalfa meal may increase the weight gains and 
feed efficiency when fed to beef cattle. The cause for this in=• 
crease from feeding alfalfa has not been established at the presE;nt 
' 
time. 
8 
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Hs,wever, the,~e iitre indicatioµs it may be associated with the miner-
. ·' ,;:: ' ·: ' .:, .. · 
al, ,c,onten.t,,. and its effect on. ~e !'lllllen microorganisns. If this i2' 
. J',, : .. : - ·. . ' /1-;';J. :!;,.;. ~ .. - - .:. 
true, the kind and quality of roughage used in. the basal ration may 
be an important factor. Furth1t:t-. research is needed to study the 
value' and ·effects of alfalfa hay and dehydrated alfalfa meal in .. 
a '-wide fiiige of ratiens for be~f cs:t.tie~ 
OBJECTIVES 
Three fattening trials with steer calves were conducted during 
the period 19.52-19.55 with the following objectives in mind: 
1. To study the value of dehydrated alfalf ~ meal in fattening 
rations for steer calves containing milo, eottpnseed meal and sorghllll. 
silage. In these tests, -the dehydrated alfalfa replaced one-fourth, 
one-half and all of the cottonseed meal on a protein-equivalent basiso 
2o To compare the value of alfalfa hay and dehydrated alfalfa 
meal at the one-fourth and one-half replacement levels as measured by 
rate of gain, feed efficiency, carcass grade, yield and profit per 
steer. 
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PROCEDURE 
A total of 210 good to choice, weanling, Hereford steer 
calves were used in the feeding trials reported herein. In the 
1952-53 trial, nine calves in each lot were from a uniform group 
purchased from the E. c. Mullendore ranch at Pawhuska, Oklahoma, 
and one calf was from the experimental herd at Lake Carl Blackwell. 
In the 1953-54 trial, six calves in each lot were from a group of 
feeder calves purchased at the Ardmore Feeder Calf sale, and four 
calves were from the Ft. Reno experimental herd. In the 1954-55 
trial, four calves in each lot were selected from a group purchased 
from E. c. Mullendore ranch at Pawhuska, Oklahoma; the remainder of 
the calves, six head in each lot, came from the Ft. Reno experimen-
tal herd. In the group from the experimental herd used in the 1953-
54 and 1954-55 trials, most of the calves were sired by four pure-
bred bulls. When these calves were placed on experiment they were 
allotted so as to equalize sire effect as much as possible. 
On arrival at the experimental steer shed at Stillwater, the 
calves were given approximately twenty days to become accustomed 
to the change in environment and feed, and also to recover from 
weaning before being placed on experiment. In all trials, the -
calves were allotted into uniform groups of ten head each on the 
basis of source (and sire where possible), shrunk weight and feeder 
grade. The experimental rations to be fed were then assigned to 
the groups at random. 
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The steers of each lot were confined to concrete paved pens, 
approximately 30 by 50 feet in size, with access to an open shed. 
T,he feed bunks in each lot were placed under the open shed. The 
steers in all lots were hand-fed twice daily a ration composed of 
rolled milo, a limited amount of sorghum silage and varying amounts 
of cottonseed meal and alfalfa hay or dehydrated alfalfa meal. The 
calves received 2.5 lbs. of milo at the start of the trials, and 
this amount was gradually increased to a full-feed. They were then 
fed all they would clean up by the time of the next feeding. The 
amount of silage fed was gradually reduced to assure a maximum 
intake of milo. The concentrates and silage wer~ fed twice daily 
in open bunks. T_he alfalfa hay was fed only at the morning feeding, 
with the .exception of feeding it twice daily to the steers receiving 
over two lbs. per day. Refused feed was weighed back, although ~he 
daily allowance was adjusted so that the steers would consume al-
most all the feed offered. In all trials, the steers had free 
access to a mineral .mixture composed of two parts salt and one part 
steamed bonemeal. One ounce of calcium carbonate was added to the 
ration of steers receiving less than two lbs. of alfalfa hay, i.e. 
steers receiving the basal ration and those fed alfalfa at the one-
fourth replacement level. 
Varying amounts of cottonseed meal, alfalfa hay and dehydrated 
alfalfa meal were fed as protein supplements to a full-feed of milo, 
and limited amounts of sorghum silage. In the 1952-53 trial the pro-
tein supplements fed were as follows: Lot 1 (basal), 1.8 lbs. of 
cottonseed meal; Lot 2., 1.5 lbs. of cottonseed meal and 1 lb. of 
alfalfa hay; Lot J, 0.75 lbs. of cottonseed meal plus 3.0 lbs. 
alfalfa hay, and Lot 4, 0.75 lb. of cottonseed meal with 2.6 lbs. 
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of dehydrated alfalfa pellets. In the 1953-54 and 1954-55 trials, 
six of essentially the same treatments were used which consisted of: 
Lot 1, (basal), 1.8 lbs. of cottonseed meal; Lot 2, 1.35 lbs. of 
cottonseed meal plus 1.2 lbs. of alfalfa hay (1/4 replacement); 
Lot 3, 1.3 lbs. of cottonseed meal and 0.9 lb. of dehydrated alfal-
fa pellets (1/4 replacement); Lot 4, 0.9 lb. of cottonseed meal 
plus 2.3 lbs. of alfa).fa hay (1/2 replacement); Lot 5, 0.9 lb. 
cottonseed meal plus 1.7 lbs. dehydrated alfalfa meal (1/2 replace-
ment), and Lot 6, 3.3 lbs. of dehydrated alfalfa meal pellets. In 
the 1954-55 trial, the dehydrated alfalfa meal, fed Lots 3 and 5» 
were mixed in ~roper proportion to the cottonseed meal and pelleted 
shortly after the dehydrated product was obtained in June in an 
attempt to reduce carotene losses while in storage. 
In addition to the six treatments mentioned above, in the 1954-
55 test two additional lots 'were added. 'The steers in one of these 
lots received the basal (no alfalfa) plus a crude carotene concen= 
trate. The steers in the other lot received the basal plus crude 
carotene and alfalfa ash. The levels of carotene and alfalfa ash 
were added to approximate the amount contained in about 1.0 lb. of 
alfalfa hay. 
In the 1952-53 trial, the initial and .final weights were an 
average of three consecutive dai,ly weights taken in the afternoon. 
In the other two trials the initial and final weights were obtained 
after a 16-hour shrink in dry lot. In all three trials, the steers 
were weighed at 21-day intervals during the feeding period. 
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The cattle were sold on the Oklahoma City market shortly after 
the compl~tion of the trial an~ shrill~ to market, selling price, 
d:ress!ng .~rcent and carcass grades were obtldned. Also, a live 
market value was calculated using yield, grade and carcass value -
computed back to a live weight basis. 
The weight gains of the steers were subjected to an analysis 
of variance (Snedecor, 1946). 
RESULTS AND DISCUSSION 
The average results of each fattening trial with steer calves 
are given in Tables I through VI. The chemical composition of the 
... 11 
feeds used in each trial, feed prices, and carcass values used to 
calculate the average market value of the steers are shown in Appen-
dix Tables VII, VIII and IX, re~pectively. 
Trial I - 1952-53 
;.. . 
' 'lbe steers of Lot 2, receiving 1.0 lb. of alfalfa hay per head 
daily as a replacement for one-fourth the cottonseed meal, showed 
an increase in daily gain of 0.23 lb. over those fed the basal 
ration (Lot 1), as shown in Table I. Steers of Lot 3 receiving 
3.0 lbs. of alfalfa hay per head daily (one-half replacement of 
cottonseed meal) gained 0.17 lb. more per head daily than steers 
of Lo~ 1, although the higher level of alfalfa hay produc~d no 
greater daily gains the 1.0 lb. fed steers of Lot 2. Lot 4 steers 
fed 2.,45 lbs. per head daily of dehydrated alfalfa meal ~llets 
' 
(one-half replacement of cotto~seed ,meal) showed an incre\se in 
av~rage daily gains of 0.23 1·bs. ov~r the basal group. However, 
when the average daily gains were ffit~jected to statistical analysis 
there was no significant difference at the five percent l~vel of 
probability. This appears to have Qeen due to the lack ot uni-
form growth response within lots. 
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Toward the end of the feeding trial, the steers receiving the 
basal ration with no alfalfa (Lot 1), began to show definite sym-
toms of a vitamin A deficiency. One steer became completely blind 
and several bad eases of anasarea and convulsions were observed 
with other steers. Feed consumption for the entire lot declined. 
There were no symptoms in other lots fed 1.0 lb. or more of alfal-
fa hay or dehydrated alfalfa meal. 
The average cost per 100 lbs. gain was 125.38, $24.201 $23.80 
and 124.38 for Lots 1, 21 3 and 4 respectively. In the same order, 
the amount of rolled Redland kafir required per 100 lbs. gain was 
554, 554, 558 and 513 lbs., with the least amount required for 
steers receiving 2.45 lbs. dehydrated alfalfa meal and o • .ao lbs. 
cottonseed meal as their protein supplement. Furthermore, the 
average live weight value, a figure calculated from yield, grade 
and carcass value, was $21.58, $22 .14, 122.0.3 and 121.79. The 
steers receiving the two levels of alfalfa hay were slightly fatter 
at the completion of the trial, as indicated by their carcass grade, 
yield and live weight value. 
Due to the high cost of feed and the severe break in the fat 
cattle .market during the winter, all lot~ in this trial lost money. 
I 
·It is of interest to note; however, that financial losses were less 
with steers that produced the most rapid gains and were the most 
efficien~ in converting feed to gain. 
The results of this trial are ~omewhat in agreement with 
those reported by Baker et&• (1947, 195.3) and Beeson et al. 
(1952) who obtained an increase in daily gain and lowered feed 
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Table I. 1 Average results with dehydrated alf lillfa meal and alfalfa hay 
as partilill replacements for cottonseed meal in rations for 
fattening steer calves. (Trial 1, 1952-53, 163 days) 
Lot 1 2 3 4 
and CS CS meal CS meal CS meal 
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supplement meal l lb. alf. blf" 3lb.alf.hlcy" 2.61b. deqyd. al..f. 
No steers/lot 10 10 10 10 
Average weight (lbs) 
Initial 10/26/52 . 
Final 4/7 /53 
Total gain 
Av. daily gain 
Average daily ration {lbs) 
Rolled redland kafir 
Cottonseed meal 
Dehyd. alf. pellets 
Alfalfa hay 
Sorghum silage 
Mineral mixl 
Total feed required/100 cwt. gain 
Rolled redland kafir 
Cottonseed meal 
Dehyd. alf. pellets 
Alfalfa hay 
Sorghum silage 
Feed cost/cwt. gain($) 
Financial results ($) 
Actual value/steer2 
Total value/ste r 
Initial cost@ $28.00/cwt. 
Total feed cost/steer 
Total cost per steer3 
Net return per steer 
Carcass data 
1 
Yield % 
Shrink to market% 
Carcass grade 
Prime 
Choice 
Good 
474 
805 
331 
2.03 
11 . 25 
1 . 91 
8.58 
. • 04 
554 
94 
423 
25.38 
21.58 
173.72 
132.72 
86 • .37 
219.09 
-45 • .37 
10 
473 
841 
368 
2.26 
12.51 
1.50 
1.00 
7.92 
.04 
554 
66 
44 
3.51 
24.20 
22.14 
186.20 
132.44 
91.49 
223.93 
-37.73 
61.6 
5.5 
2 
8 
Two parts salt and one part bonemeal, free choice. 
474 
833 
359 
2.20 
12.30 
.Bo 
3.00 
6.31 
.04 
558 
36 
136 
287 
23.80 
472 
81µ 
369 
2.26 
11.62 
.Bo 
2.45 
7.68 
.04 
513 
35 
108 
339 
24.38 
22.03 21. 79 
183..51 183.25 
132.32 132.16 
87.92 97.38 
220.64 224.54 
-37 .13 . -41.29 
60.4 
4.0 
2 
8 
61.l 
4.o 
1 
9 
2A live market V/illue was calculated/cwt./steer using live weight, dressing 
percent, carcass grade and current value of the carcass. 
3Includes cost of spraying for grubs and lice plus marketing, excluding _ 
trucking (12.31 per head). 
cost per 100 lbs. gain when dehydrated alfalfa meal was fed as 
··--~ Ji.art of the protein supplement. 
Trial II - 1953-54 
The second fattening trial consisted of six lots of ten ste·er 
calves each. The steers were fed protein supplements , consisting 
of cottonseed meal, alfalfa hay and dehydrated alfalfa meal in 
addition to a full-feed of rolled milo and a limited amount of 
silage. The average results are shown in Table II. 
steers of Lot 1 (basal) fed rolled milo, cottonseed meal and 
sorghum silage gained 1.89 lbs. per head daily, while those in 
Lots 2 and 3 in which one-fourth of the cottonseed meal was replaced 
by protein-equivalent Qillounts of either alfalfa hay or dshydrated 
alfalfa meal gained 1.95 and 2.05 lbs., respectively. When the 
levels of alfalfa hay and dehydrated alfalfa meal were increased 
to replace one-half of the cottonseed meal, daily gains were 
increased to 2.10 and 2.13 lbs., respectively. The steers in 
Lot 6, in which dehydrated alfalfa meal pellets completely replaced 
cottonseed meal as the protein supplement, gained 2.12 lbs. per 
head daily. When the weight gains were subjected to analysis of 
variance (Table III') there was a significant difference at the 
one percent level. The orthogonal comparisons revealed that most 
of this difference was accounted for in the comparison of the 
ba:sal group (Lot 1) with all other lots receiving alfalfa. 
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Table II. Average results with alfalfa hay and dehydrated alfalfa meal pellets as partial 
replacements for cottonseed meal for fattening steer calves (Trial II, 1953-54, 
166 days on test). 
Lot and 
. Protein Composition 
of Supplements 
No of steers 
Average weight (lbs.) 
Initial 10/23/5.3 
Final 4/2/54 
Total gain 
Average daily gain 
Average daily ration (lbs.)2 
Rolled milo 
Cottonseed meal 
Chopped alfalfa hay 
Dehydrated alfalfa meal pellets 
Sorghum. silage 
2: 1 mineral mix 
Feed required/cwt. gaim 
Rolled milo 
Cottonseed meal 
Chopped alfalfa hay 
Debyd. alfalfa meal pellets 
· Sorghum silage 
1 2 3 
cs 3/4 3/4 
meal OS meal CS meal 
10 
514 
827 
313 
1.89 
11.89 
1.80 
8.61 
~03 
6.31 
95 
457 
1/4 1/4 
alf. hay· debyd.alf. 
10 
514 
837 
323 
1.95 
12.s.3 
1.35 
1.15 
8.49 
659 
69 
59 
436 
.03 
91 
510 
851 
341 
2.05 
1.3.12 
1..35 
.90 
8.58 
.03 
6.39 
66 
44 
418 
· 4 5 
1/2 1/2 
CS meal CS meal 
1/2 1/2 
alf.hay_ dehyd.alf. 
10 
515 
864 
349 
2.10 
13.31 
.90 
2 • .31 
6.81 
.0.3 
633 
110 
324 
10 
516 
869 
353 
2.13 
13.11 
.90 
1.67 
8.57 
c.0.3 
617 
79 
403 
6 
Dehyd • 
alf. 
10 
513 
865 
352 
2.12 
13.~4 
3.32 
s.51 
.03 
624 
157 
401 
1 rwo steers foundered in this lot; one was removed from the experiment while the other 
continued to make average gains and was left in the lot. 
2one ounce of ground limestone was added to all lots except 4, 5 and 6 to assure ample 
calcium intake. 
~ 
Table II. (continued) Average results with alfalfa hay and dehydrated alfalfa meal pellets 
as partial . replacements for cottonseed meal for fattening steer calves (Trial II, 
1953-54, 166 days on test). 
Lot and l 2 3 4 5 
Protein composition cs 3/4 3/4 1/2 1/2 
of Supplements meal CS meal CS meal CS meal CS meal 
- ·1/4 - 1/4 1/2 1/2 
alf. hay dehyd.all_._~f.hey dehyd.alf. 
Feed cost per cwt. gain 21.24 21.92 21.44 20.65 20.93 
Financial results($) 
Actual value of steers/cwt.3 22.32 22.67 23.01 23.09 22.71 
Total value/steer 184.59 189.75 19;.82 199.50 197.34 
Initial cost@ 18;90/cwt. 97.15 97.15 96 • .39 97.34 97.52 
Total feed cost/steer 66 .. 48 70.81 73.12 72.06 73.88 
'- ·· ___ Total 'c0st/steei-'+ 166.13 170.u 172.01 171.90 173.90 
Net return/steer 18.46 19.64 23.81 27.60 23.44 
Carcass data 
Yield %5 60.93 61.22 61.58 61.38 61.17 
Shrink to market% -+1.3 +.4 -t .6 +.s t.8 
Carcass grade 
Prime 2 3 1 
Choice 10 9 6 6 9 
Good l 1 1 
~A live market value figure was calculated as described in footnotes of Table I. 
4rncludes cost of spraying for grubs and lice plus marketing, excluding trucking 
($2.50 per head). 
5The shrink to market was obtained from weight of steers about two weeks before the 
end of the feeding trial . 
6 
Debyd.. 
alf. 
21.75 
22.s.3 
197.48 
96.96 
76.;6 
176.02 
21.41 
61.01 
-.2 
l 
9 
I\) 
0 
Table III. Analysis of variance and orthogonal comparison of 
weight gains of steers fed various protein supple-
ments. (Average of the 1953-54 test, 166 days on 
test.) 
Analysis of Variance 
Source 
Total 
Treatment 
Lot 1 VSo 2, ;, 4, 5- and 6 
Lot 2 and 4 11So J ~¢1 5 
~ror 
.·"·- .-· 
~Significant at tbtli ltl"· 
dofo 
58 
5 
1 
1 
53 
* 6»552 
*12;008 
3,062 
1,318 
21 
The rate of gain of' th-. ·i,asa;; group appears to: hate been adversely 
affected by lack of vitamin A in their rationo These steers re-
ceived only the carotene supplied by the small amount of silage 
fed (estimated at 14 mgo per head daily). During the last fifty 
days on .test, the steers of this lot had a lowered feed con= 
sumpt:iori as compared to steers of the other lots due to a pro-
nounced lack of appetite. Later, symptoms such as lowered plasma 
vitamin A levels, thin and watery diarrhea, some evidence of night 
blindness, swe~+ing about the hocks and stiffness of gait were 
noticeableo 
Ste~s \in Lots 4 and 5 fed alfalfa hay or dehydrated aJ.f alfa 
meal as one-half their protein supplement, because of their in= 
crease in rate of gain., lowered feeq. co·st per 100 lbs. gain ~d 
hf~n~r carcass grade 3 had a greater financial return than 
any of the other steers. The steers in Lot 1 were valued at 
from I0.35 to 10. 75 per cwt. less than the other lots in this 
test., and therefore were the least profitable group. 
In this test., alfalfa hay was slightly leas valuable than 
dehydrated alfalfa meal when each replaced one-fourth or one-
half of the cottonseed meal protein. The alfalfa hay fed in 
this triai was rather stemmy and bleached. It was graded as 
No. 2 hay., and was low in carotene as indicated by the analysis 
shown in Appendix Table VII. Likewise, the dehydrated alfalfa 
meal which was purchased in June of the previous summer was 
high in protein, but quite low in carotene when fed. Thus, 
it seems possible that the steers of Lots 2 and 3 may not 
have received a carotene intake sufficient for maximum gains. 
It appears that considerable carotene was lost from the dehy-
drated alfalfa meal pellets while in storage. 
Trial III - 1954-55 
The average results obtained in the third fattening trial 
with eight lots of steer calves are shown in Tables IV and V. 
Essen~ially the same treaunents were used in the first six 
lots as described for the second trial. 
During the early part of the test, a respirat'bry, infection 
broke out in Lot 5 and spread to all lots except Lot 1. Even-
tually all calves were treated with injections of penicillin 
and streptomycin. It was nec¢ssary to remove one steer from 
Lot 2 during the fifth week on experiment. It is impossible 
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Table IV. Average results with alfalfa hay and dehydrated alfalfa meal pellets as partial 
replacements for cottonseed meal in fattening rations for steer calves. 
(Trial IIIj 1954-55, 163 days) 
Lot and 
Protein Composi tfon 
of Supplements 
NC? steers/lot 
Average weight (lbs.) 
Initial 10/23/54 
Final 4/5/55 
T.ota1·.gain 
Av. daily gain 
Average daily ration (lbs.) 2 
Rolled .milo 
(lo:ttontteed- .me.al pellets 
-G-Ot.tQn&eefi meal..:DehycC.L.cJali .. .,~e1J.ets 
_ -Deayd .. -alf .- -meal pel1a.ts 
Alfalf-a nay 
ooiPghum si la.gee 
2i l mineral mix 
-Feed -rc€qutred/owt .. ,-ega:bn .{lbs • ) 
1 
cs 
meal-
10 
466 
839 
373 
2.29 
13.5 
L6 
10.4 
- .06 
m~ m 
.Cottonseed meal pellets 70 
Cottonseed m-e-al-1Behyd...- -alf .. pellets 
Dehyd.---alf.. m-eal i)Bll,ets 
Alfalfa nay· 
So rghurn silage 45 3 
2 3 4 5 
3/4 3/4 1/2 1/2 
CS meal CS meal CS meal CS meal 
1/4 1/4 1/2 1/2 
a.lf,. hay _ dehy:d. alf. all.llqy: _ Dehyd. 
101 
477 
860 
383 
2.35 
14.,,.0 
1.2 
.9 
9.2 
.06 
598 
52 
40 
389 
10 
466 
847 
'.381 
2.34 
13.6 
2.2 
8.7 
.06 
$82 
96 
373 
101 
467 
833 
366 
2.25 
13.3 
.8 
8.6 
.06 
592 
35 
80 
383 
10 
469 
838 
369 
2.26 
13.1 
2.5 
8.6 
.06 
580 
109 
380 
6 
Dehyd. 
alf. 
a1f. 
10 
467 
834 
367 
2.25 
13.4 
3.4 
8.4 
.06 
58.5 
157 
374 
1one steer.was removed from Lot 2 early in the tri-al due to respiration infection and one 
steer from Lot 4 a.t the close of the trial because of disposition. Data is not included on 
these two steers. 
2 One ounce of ground limestone was added to daily ration of Lots 1, 2, and 3 to assure ample 
calcium intake. 
~ 
Tat:JJ..e lVe lcontinuedJ. Average results with alfalfa hay and dehydrated alfalfa meal pellets 
as partial replacements for cottonseed meal in fattening rations for steer calves. 
(Trial III, 1954-55j 163 days) 
Lot and 
-Pretein Com~~iti-on 
of'· Suppleinen t.s-
Feed cos~/cw~. E?;ain ($) 
FinailciaL.i-e.sults (.$) · · · 
Actual·. ¥-a1:ue .. of ... s;!;,.eeJ:!s./.cw.t .. J 
.total. ,ll'.al:ue/.staer · · · 
Ini t.i:al (lO£.t=® :$21'.00/cwt. 
['-otal. ,feed ,,e,os,t/~teer . 
Total cost/steer . 
Net return/steer 
Carcass data 
Yield 1, 
Shrink to market % 
Carcass grade 
Prime 
Choice 
Good 
1 
cs 
me-al 
19 • .34 
22~4 
188.27 
97.86 
72"14 
170.00 
18.77 
61.,73 
3.2 
8 
2 
2 .3 4 5 
3/4 3/4 1/2 1/2 
CS meal CS meal CS meal CS meal 
1/4 1/4 1/2 1/2 
alf. hay dehyd. alf. alf. hay dehyd. 
19.10 19 .• 25 19.89 19.26 
23.52 22 .• 61 22.10 22.8.3 
202.27 191.$1 184.9.3 189 • .32 
100 .• 17 97.86 98.07 98.49 
73.15 73d5 ·69"06 71.07 
173.32 111.21 167.13 169.56 
28.95 20.30 17.80 19.76 
61.32 61.70 62.85 62.12 
2.3 2.4 3.2 2.1 
9 9 7 10 
1 2 
3A live market value was calculated as described in footnotes of Table I. 
4rncludes cost of treating for grubs and lice, $0 .. 30/head. 
6. 
Dehyd. 
alf. 
a.lf. 
20.22 
22 • .34 
186 • .32 
98.07 
74.22 
172.29 
14.03 
60.39 
l.l 
9 
1 
I\) 
.i:-
25 
to state definitely if any calves were p~rmanently affected. 
However, since most of the calves appeared to recover rapidly 
upon treatment and went ahead to make excellent gains, it appeared 
/ 
that the disease did not materially affect the results of the trial.- -
ihe addition of alfalfa hay or dehydrated alfalfa meal had 
only slight effect on daily gains. The steers of Lot 1 (basal) 
fed only cottonseed meal as their protein supplement gained 2.29 
lbs. per head daily. The greatest daily gains, 2.35 and 2.34 lbs •. , 
were made by steers in Lots 2 and 3, in which one-fourth of the 
cottonseed meal was replaced by alfalfa hay or dehydrated alfalfa 
meal. Steers in Lots 4 and 5, fed alfalfa hay or dehydrated 
alfalfa meal as one-half their protein supplement, gained 2.25 
and 2.26 lbs. per head daily, while tne steers fed dehydrated 
alfalfa meal as the only protein supplement (Lot 6) produced a 
daily gain of 2.25. When the weight gains were subjected to an 
analysis of variance, there was no significant difference in 
performance among the lots. 
There was no appreciable difference in ·reed required per cwt. 
gain, or cost of 100 lbs. gain among the different lots. The 
steers of Lot -. 2, fed alfalfa hay at the one-fourth replacement 
level, produced the greatest fipancial return of $28.9.5 per 
steer. This was $14.91 per head more profit than was realized 
from the least economical steers (Lot 6). It appears from the 
three trials reported in this study that dehydrated alfalfa meal 
'. 
when used as the only protein supplement was one of the least 
26 
economical supplements. Al though the ra:te of gain was essentially 
as high as when alfalfa hay and. dehydrated alfalfa meal was fed 
at lower levels, the difference in financial return was due to 
the higher cost of dehydrated alfalfa meal on a protein-equal bas-
is as compared to cottonseed meal. In similar studies, Klosterman 
et al. (1953) also reported an increase in cost per 100 lbs. gain 
when dehydrated alfalfa meal 'was used as the only protein supple-
ment. From the results of this experiment, in terms of daily gain 
and profit, there appears to be no advantage in replacing more 
than one-half of the cottonseed meal with dehydrated alfalfa meal 
pellets. 
The work of Baker et al. (1947, 1953), as well as the first 
two trials of this experiment, showed that additions of 1.0 lb. 
or more of dehydrated alfalfa meal increased efficiency of gain 
and markedly improved performance over the basal ration. How-
ever, the results of the third trial reported failed to show any 
such advantage. 
In the first two trials, symptoms of vitamin A deficiency 
were noted in the basal lot which received no al,falf a.. In the 
third trial, no symptoms of vitamin A deficiency were noted 
while the steers were on test. However, while the steers were 
on the €1Jklahoma City yards waiting to be sold, it was noted that 
one steer in the basal lot had a bad swelling of the right front 
leg, and. that two other steers of the same lot were watering badly 
at the eyes. When the steers were slaughtered, it was necessary 
to trim five out of the ten carcasses of, steers from the basal 
lot due to swelling of the shank and brisket. 
Because of the increase in daily gains in the first two 
trials, when alfalfa hay or dehydrated alfalfa meal was fed, two 
additional lots were included in the third trial in an attempt to 
determine the reason for this growth response. As shown in Table 
V, the addition of 15 mg. of crude carotene concentrate per head 
daily to Lot 7, or the addition of the same amount of carotene 
plus alfalfa ash (equivalent to that contained in about 1.0 lb. 
of alfalfa hay) for Lot 8, failed to improve performance of these 
steers over the basal ration. These results are not in complete 
agreement with the findings of Klostennan ~ al. (1953) in which 
the ash of 1. 75 lbs. of alfalfa produced equally as good results 
as feeding equivalent amount of dehydrated alfalfa meal when both 
were added to a fattening ration containing low quality timothy 
hay. B:>th the meal and the ash produced greater gain than did 
soybean oil meal alone. 
Chemical analysis of the sorghum silage fed in thie trial 
revealed a relatively high amount of carotene, as shown· in Appen-
dix Table VII., despite a severe drought during the growing season. 
From the sorghum silage, it is estimated that the calves of Lot 1 
obtained nearly 28 mg. of carotene in their 'daily ration. Accor-
ding to Morrison (1952), 600 to 800 pound steers would need 30 
to 40 mg. of carotene per day for normal growth. The carotene 
in the silage along with their liver storages apparently met the 
vitamin A requirement for calves of the basal lot over the 
27 
Table V • Average results obtained from the addition of carotene 
or carotene plus alfalfa ash to fattening rations for 
steer calves. (Trial III, 1954-55, 163 days) 
1 
cs 
meal 
1 
CS Meal $ meal 
+ '.f,, 
28 
Lot number 
and 
Supplements Carotene Carotene + Alf Ash 
No steers/lot 
Average Weight (lbs) 
Initial 10-23-54 
Final 4/5/55 
Total gain 
Av. daily gain 
Average daily ration (lbs)2 
Rolled milo 
Cottonseed meal pellets 
Carotene content (mg) 
Alfalfa ash 
Sorghum silage 
2 :1 Mineral Mix. 
Feed required/cwt. gain (lbs) 
Rolled milo 
Cottonseed meal 
Sorghum · silage 
Feed cost/cwt. gain ($)3 
Financial results (t) . 
Market value of steer/cwt. 
Total value/steer 
Initial cost/steer ~ 121/cwt. 
Total feed cost per pteer 
Total cost per ste~r4 
Net return per steer 
Carcass data 
Yield% . 
Shrink .t o_, market % 
Carcass grade 
Prime 
Choice 
Good 
10 
466 
839 
313 
2.29 
13.5 
1.6 
10.4 
.06 
592 
10 
453 
19.34 
22.44 
188.27 
97.86 
72.14 
170.00 
18.27 
8 
2 
462 
824 
362 
2.22 
13.9 
1.6 
15 
10.4 
.06 
612 
72 
466 
21.46 
22.77 
187 .62 
97.02 
11.69 
172. 71 
14.91 
62.83 
3.0 
467 
838 
371 
2.28 
- 13.6 
1.6 
15 
108 
10.4 
.06 
--~88 
70 
458 
21.34 
22.39 
187 .69 
98.07 
96.15 
177.53 
10.16 
62.44 
2.1 
5 
5 
lone steer removed from Lot 7 due to urinary calculi and not included 
in these data. 
~~····-~--... - ~~-
2one ounce of ground limes..toruLw.as..:.Jldded .to the<~1y ration of all steers. 
3Includes cost of carotene ($0.03 per day) and mineral. Alfalfa 
ash calc·ulated to hay equivalent in computing cost. 
4 
Includes cost of So.30 for treating f or grubs and lice. 
163-day feeding period. There was no analysis for carotene con-
tent of the sorghum silage in the first trial, but in the second 
trial in which there was a vitamin A deficiency, the calves ob-
tained only 12.05 mg. per head daily from the silage as compared 
to 28 mg. during the third trial. 
From the results of this experiment~it appears that the re.- . 
sponse from alfalfa may be due mainly to its carotene content. 
These results are not in complete agreement with those reported 
by Baker et al. (1947, 1953) and Beeson et al. (1952) in which 
greater response was obtained than could be explained by the pro-
tein or carotene content of the dehydrated alfalfa. 
The work reported herein has indicated that the carotene con-
tent of the alfalfa may be one of the most important beneficial 
factors from the feeding of alfalfa. :Therefore, preservation of 
large amounts of carotene in the alfalfa appears to be a serious 
consideration. In recent research, Mitchell and ~ilker {1950) 
and Brunius and Kellestrom (1946) have shown that dehydrated al- . 
falfa meal, in mixtures with cottonseed meal, will maintain a 
higher perc~ntage of its carotene content during storage than 
straight dehyd,rated alfalfa meal. With this in mind, the dehy-
drated alfalfa meal fed. Lots 3 and 5 in Trial III were mixed in 
proper proportions with cottonseed meal and pelleted shortly after 
obtaining it in June. The dehydrated alfalfa fed Lot 6 was ~so 
pelleted, and a representative sample of meal was unpelleted as 
a check on carotene loss in storage. The results are shown in. 
29 
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Table VI. -There was a high loss of carotene (approximately 50 
-,. . 
percent) from the pelleting process alone •. Everi after this severe 
loss, the pelle~d meals continued to lose approximately the same· 
· anount of carot~ne as the loose meal. '!'he loss in carotene from · \ . 
the :alfiU;fa hay was gradual thro11ghout the feeding period. As 
shown in -Table VI.,· apparently there was no advantage in mixing 
the alfalfa with cottonseed meal and pelleting in terms of main-
tenance of carotene stores. 
· · ·· In the second trial, grade No. 2 alfalfa hay was slightly 
less valuable · than dehydrated alfalfa meal when each replaced 
one-fourth or one-half of the cottonseed meal· pro,tein .. · However, 
in . the third trial there was very ·little diff erance in Value of 
No. 1 extra leafy alfalfa hay and dehydrated alfalfa meal. -Con-
sidering · all trials, dehydrated alfalfa meal was worth only 
7 3, ·p e-r.c,en t of cottonseed meal and .alfalfa hay 49 .32 percent at 
·the one-half replacement level as a protein supplement for fat-
tening steer calves. At the same time,.dehydrated alfalfa meal 
was worth only 49 perc~t of cottonseed meal when fed as the 
~:mly protein supplement. 
T-able VI. Car-own,e loss by periods !or dehydrate.d alfalfa meal. and alfalfa hay in Trial. III. 
Date 
analyzed 
Dehydratedc: ·· , ,· <Dehydrated 
- alfalfa alfalfa meal 
· meal pellets 
1Lot 3 
Pellets 
1Lot .5 
Pellets 
Alfalfa 
: 1 _ hay 
Carotene %_loss Carotene % loss carotene %loss Carotene % loss Carotene % loss 
mg/lb . mg/lb mg/lb mg/lb mg/lb 
2 99.40 80.16 34.58 42.72 July 19.54 
--- --- ---
56.Jl 
Sept·. 1954 73.40 26.16 34.00 57.58 20.10 41.88 20.30 52.48 36.50 35.19 
-Nov. 1954 71.70 27 .87 · · 36.-80 · --~L,6D 21 .. -00 :39 .. 2:a 18.90 -· -,5. 76 29. 70 42.26 
nee. ·1954 ---,uih'6o ·-£,L.1-1 28.100 -65.-07 .14,.-00 -~1r52 .21 .• 40 -50.-00 -~4.90 55. 79 
Feb. 19.5.5 .51.46 48.22 25.17 68 .. 50 11.62 66.40 17 • .33 59.63 
April: 1-955 ---- ...... ___ JO .. l .... -,62,.li$ .. 11..-29 . 67.)6. 20.17 - .51.38 22.1 60.76 
1tot ·3 pelleti:nconta.ined--59% ·cottonseed meal and 41J dehydrated alfalfa. meal. Lot 5 pellets 
contained 33% cottonseed meal and 67% dehydrated alfalfa meal .. 
2 . . 
Difference in carotene content between the dehydrated alfalfa meal and dehydrated alfalfa 
meal pellets reflects loss in the pelleting process. 
w 
1--' 
SUMMARY 
Three fattening trials involving 210 steer calves were con-
ducted to study the value of alfalfa hay or dehydrated alfalfa 
meal as replacements for cottonseed meal on a protein-equal 
basis. Alfalfa hay replaced cottonseed meal at levels of one-
fourth and one-half of the protein supplement, while dehydrated 
alfalfa meal was substituted at the one-fourth, one-half and 
full replacement levels. The steers were fed a basic ration 
of rolled grain sorghums (full-fed), protein supplement and 
a limited amount of sorghum silage for a period of approximately 
165 days. 
In the first two trials, an increase in rate of gain and a 
decrease in feed cost per 100 lbs. gain, above that obtained 
with the basal ration, resultep. when at least 1.0 lb. (one-
fourth replacement level) of alfalfa hay or dehydrated alfal-
fa meal was fed. However, only in the second trial was the 
difference in weight gains statistically significant. In the 
second trial, the feeding of alfalfa hay or dehydrated alfalfa 
meal at the one-half replacement level {2.0 lbs. per steer 
daily) produced greater gain than when fed at the one-fourth 
replacement level (1.0 lb. per head daily). 
In the third trial there was no consistant advantage from 
feeding alfalfa hay or dehydrated alfalfa meal as part of the 
32 
protein supplement. In all trials, there appeared to be no 
advantage from feeding dehydrated alfalfa meal to replace more 
than one-half of the cottonseed meal. 
In the first two trials, there were indications of vitamin A 
deficiency symptoms among the steers of the basal lot receiving 
no alfalfa. However, in the third trial there were no symptoms 
of a deficiency during the feeding test, apparently due to the 
relatively high carotene content of the sorghum silage. Also, 
in the third trial the addition of a crude carotene concentrate, 
or ·carotene plus alfalfa ash, failed to show any improvement 
over the basal ration. The results indicate that the response 
obtained from feeding alfalfa in the first two trials may have 
been due principally to its carotene content. \ihen the require-
ment for carotene was met by other ingredients in the type of 
ration used in these trials, there was no advantage from feed-
ing alfalfa hay or dehydrated alfalfa meal. The alfalfa pro-
ducts proved to be the less economical sources of protein. It 
appeared that tae mineral content of the alfalfa did not improve 
perfonnance of steers fed this type of basic ration. 
In this study there was very little difference in value of 
alfalfa hay compared to dehydrated alfalfa meal. Based on the 
feed prices used in these trials, dehydrated alfalfa meal was 
worth 73 percent of cottonseed meal, and alfalfa hay worth 
49.3 percent, when fed at the one-half replacement level. 
Dehydrated alfalfa meal was worth only 49 percent of cotton-
seed meal when fed as the only protein supplem$nt. 
t 
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A.PPliNDll 
_!ppendix Table VII~ Chemical composition of feeds used in fattening trials with steer calves. 
. r952-53 Trial~ 
Percent dry 
matter 
Oorn 86.60 
Cottonseed meal 94.01 
Alfalfa hay 91 .. 06 
Sorghum silage 32.94 
Dehydrated alf. meal pellets -
1953-54 Trial 
-Milo . · 
.(Jotto11seed meal 
.Alfalfa hay 
Deb;rdo a.:,..£.meal pellets 
Sorghµm silage 
1954-55 Trial 
· Milo 
~ottonseedmef 
Lot J pellets · 
tot 5 pellet;s -
Debyd. alf.meal pellets 
Alfalfa~hay 
. Sergllum. •· silage_ 
84.78 
92.52 
9].38: 
90.76 
3]:.66 
89 ... 81 
92.,.32 
94.64 
95 .. 21 
95.55 
91..3>4 
30.00 
Percentage composition of dqmatter 
Ash Protein Fat Crude N.F.E. Ca. P •.. Carotene 
fiber mg/lb 1 
1.65 
6,,49 
9.21 
5.87 
1.16 
6.,17 
9.64 
9.,54 
2.1.2 
9.17 
41.99 
17.54 
4.31 
10~77 
3$.3$ 
21.67 
l~.23 
1.75 
1.81 10.13 
5.89 43.28 
10.06 31.47 
12.,20 27.77 16.;s 19.19 
9J>33 18083 
.2 • .33 1 .. 95 
4.07 L,92 82.65 
5.37 10.18 .35.96 
1.26 .33.69 37.39 
3.55 26.56 47.75 
2.25 1.57. 69.05 
7.67 9.22 .30.49 
4.24 17.37 3s.,o; 
3.4226.11 34.07 
1.45 6.88 19.06 
lih84 .1.70 73.,.33 
:h54 10051 2'1"10 
4 .. 7115 .. 19 33.21 
.07 
.19 
LOO 
.3.3 
.. 65 
--
=-
.13 
.. 06 
olS 
.68 
.11 
.76 
.16 
.01 
.70 
---
---
.04 
.29 
.a.35 
.2E?t7 
4•4f 15.1', 3lu88 • 77 .259 
3.45 18.41 38.02 1.21 -=-
2c,$J 23088 36.67 1o2.5 -=-
1.0, 4.61 20.04 .1;35 .052 
40.9 
25.3 
1.4 
7.5 
s.e3 
12.72 
16.73 
2.8 
l:aepresents an average of .four analyses made at intervals during the trial for carotene in 
Lots3~5 and dehydrated alfalfa meal pellets. Carotene value of silage represents an average of two 
~:nalyses., 
2For percent composition of Lot 3 and 5 pellets, see footnotes to Table VI. 
v) 
O',}. 
39 
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Append.ix Table VIII. Feed prices per ton used in fattening trials 
with steer calves (Dollars). 
I II III 
Trial 
. 195:2-53 1953-54 1954-55 
Milo 66.00 ~1.40 49.60 
Cottonseed meal 106.00 66.00 ao.oo · 
Alfalfa hay 30.oq 30.00 30.00 
Dehydrated alfalfa meal 12,.00 1 48.oo* 50.00· 
Lot 5 pell-ets 68.20 
Lot 3 pellets 66.40 
Sorghum silage 10.00 8.oo a.oo 
Mineral mixture 48.~3 38.60 43.33 
~Includes -$2.00 per ton for cost ·of pelleting. 
******************* 
Appendix Table IX. Carcass prices used in calculating live 
market valu~/st•er. 
Trial I II III 1952-53 .. 1953-54 1954-55 
Prime 38.50 40.00 41.00 
Prime- 37 .~o . 39.00 40.00 
Choice+ .36 00 .. 38.00 37 .s.o .. 
Choice 35.50 37.00 37 .oo 
Choice• 35.oo 36.00 36.SO 
Go-od + 33.00 35.00 34.50 
Good 32.50 34.00 3~00 
Good- 32.00 33.00 32 .• 00 
Comm.+ 31.00 32.00 3f.oo 
Comm. 30.00 31.00 _ _J0.00 
1Chicago prices obtained from the National Provisioner minus 
1.00/cwt. for freight differential. These prices were calcu-
lated from an average of four weekly prices nearest the time 
the calves were sold. 
VITA 
Lloyd.Bennett 
candidate for the degree of 
Master of Seienee 
Thesis: ALFALFA HAY AND DEHYDRATED ALFALFA MEAL IN FATrD([NG 
RATIONS FOR STEER CALVES .. 
Major: Animal Husbandry 
Biographical and Other Items: 
Born: October 14, 1932 at Beaver., Oklahoma 
Undergraduate Study: Panhandle Agrieul tural md 
Mechanical College, 1950-1954. 
Graduate Study: Oklahoma Agricultural and Mechani-
cal dollege, 1954-1955. . 
Experiences:. Farming and ranching experience; 
Graduate Assistant in Animal Husbandry. 
Date o! Final Examination:: . · September, 1955 
40 
THESIS TITLE: W'ALFA HAY AND DEHYDRATED ALFALFA MEAL 
IN .FATTENING RATIONS FOR STEER CALVES 
AUTHOR: Lloyd Bennett 
THESIS ADVISER: Dr. t. s. Pope 
The con teri t and foni" have oeen checked and approved by 
the author .and thesis adviser'! The Graduate School 
.Office assumes ·no responsibility for errors either in 
form or .co:irtent. · ·The copi~s are sent to the bindery 
just as· they are approved by the author and faculty 
adviser. 
!I'YPIST: Bernice Winter 
41 
